ARM TYPE VALVE GEAR 



BACKGROUND OF THE INVENTION 

[0001] This invention relates to an arm type valve gear used with an 

internal combustion engine. 

[0002] Among arm type valve gears adapted to open and close an 

intake valve or an exhaust valve (hereinafter merely referred to as a valve) 
by rotating a cam, there are swing arm type valve gears, in which a 
camshaft is provided under a pivotally supported arm and the arm is 
pushed down by a cam mounted on the camshaft to open the valve, and 
rocker arm type valve gears, in which a camshaft is provided over an arm, 
and one end of the arm is pushed up to open a valve with the other end of 
the arm. 

[0003] In these arm type valve gears, a valve clearance is 

automatically adjusted by mounting a lash adjuster. 

[0004] As lash adjusters to be mounted in arm type valve gears, 

there are known hydraulic lash adjusters as described in JP patent 
publication 10-231711 and mechanical lash adjusters as described in JP 
utility model publication 5-21602. 

[0005] In the hydraulic lash adjuster described in the former patent 

publication, since engine oil is used as hydraulic oil, there are the following 
problems. 

® Since engine oil is stirred by a crankshaft, bubbles tend to mix into 
the oil. If oil in which bubbles are mixed is supplied into a pressure 
chamber of the lash adjuster, the lash adjuster compresses bubbles when 
the valve is opened, so that the lift amount of the valve changes. 
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(2) The amount of air dissolved in the engine oil increases with a 
change in temperature and pressure while the engine is running, so that air 
separates from the oil and accumulates in the pressure chamber due to 
cooling after the engine has stopped. This also causes the lift amount of the 
valve to change. 

(3) A reservoir chamber is needed to maintain the function of the lash 
adjuster until oil pressure is ensured at the restart of the engine, so that 
the lash adjuster tends to be large and heavy. 

@ In order to introduce hydraulic oil into the lash adjuster, it is 
necessary to form a small-diameter oil supply passage in the arm, which is 
extremely difficult to form. 

[0006] On the other hand, in a mechanical lash adjuster, there are 

no such problems encountered in hydraulic lash adjusters and are 
extremely advantageous. But since female threads with which a male 
thread member is brought into engagement are formed on the inner 
periphery of a tubular lifter body having a bottom, it is necessary to provide 
a relief for a tool at the closed end of the lifter body in tapping the female 
threads. This increases the axial length of the lifter body and thus increases 
the size of the lash adjuster. 

[0007] Further, since the valve stem is pushed down by the pivoting 

of the arm, it is necessary to form a spherical surface at the closed end of 
the lifter body and bring it into point contact with the top end face of the 
valve stem. Thus, the surface pressure between the lifter body and the 
valve stem is high, so that wear tends to develop at the contact portion. 

[0008] An object of this invention is to provide an arm type valve 

gear in which a mechanical lash adjuster is mounted between an arm and a 
valve stem, and compactness of the axial length of the lash adjuster and its 



lightness in weight are achieved, and wear at the contact portion with the 
valve stem is suppressed. 

SUMMARY OF THE INVENTION 

[0009] According to this invention, there is provided an arm type 

valve gear wherein an engaging hole is formed in an arm pivoted by the 
rotation of a cam at its end on the pivoting side to push down a valve stem 
through a lash adjuster mounted in the engaging hole, wherein the lash 
adjuster comprises a nut member received in the engaging hole, an adjuster 
screw having male threads on the outer periphery thereof that are in 
threaded engagement with female threads formed on the inner periphery of 
the nut member, an elastic body for biasing the adjuster screw toward the 
valve stem, a ball joint having its upper portion joined to the nut member so 
as not to rotate relative to it, while supporting the bottom end of the 
adjuster screw, and having its bottom end face in surface contact with the 
top end face of the valve stem, and that the female threads of the nut 
member and the male threads of the adjuster screw are serration-shaped 
such that pressure flanks which bear axial push-in force applied from the 
valve stem to the adjuster screw have a greater flank angle than clearance 
flanks. 

[0010] As described above, by mounting the ball joint between the 

adjuster screw and the valve stem, when push-in force acts between the 
adjuster screw and the valve stem, the bottom end face of the ball joint 
slides in surface contact with the top end face of the valve stem. The sliding 
absorbs a component of the push-in force in a direction perpendicular to the 
adjuster screw. 
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[0011] Thus, between the adjuster screw and the valve stem, only 

axial loads act, so that it is possible to smoothly move the adjuster screw 
and the valve stem in the axial direction. It is thus possible to smoothly 
operate the lash adjuster. 

[0012] By bringing the bottom end face of the ball joint and the top 

end face of the valve stem into surface contact with each other, it is possible 
to reduce the surface pressure at the contact portion and suppress wear at 
the contact portion. 

[0013] Further, since the lash adjuster is of such a structure that 

the adjuster screw is in threaded engagement with the nut member 
received in the engaging hole, compared with the arrangement in which the 
adjuster screw is brought into threaded engagement with female threads 
formed on the inner periphery of the engaging hole, it is possible to reduce 
the axial length and lightness in weight. 

[0014] In the arm type valve gear according to this invention, the 

ball joint may comprise a disk-shaped spacer mounted in a cylindrical 
portion provided at a lower portion of the nut member and supported so as 
not to be rotatable but axially movable, a spherical holder having its outer 
peripheral portion in engagement with the cylindrical portion to prevent 
the spacer from falling, a pusher held by the holder so as to be bendable and 
having its bottom end face in surface contact with the top end face of the 
valve stem, and a ball mounted between the pusher and the spacer, and 
wherein recessed spherical seats in which part of the ball is received are 
formed on the bottom surface of the spacer and the top surface of the 
pusher. 

[0015] In this ball joint, as the ball, by using a ball for a ball bearing, 

which is easily available and high in accuracy, it is possible to reduce the 



cost. 

[0016] Here, the engaging hole may be a stepped hole, a spring 

washer in the shape of a stepped tube which is inserted in the engaging hole 
may be pressed onto the outer periphery of an upper portion of the nut 
member, and an elastic body comprising a coil spring may be mounted 
between an end plate provided at an upper portion of the spring washer and 
having a hole and the top end face of the adjuster screw to ensure space for 
mounting a coil spring that is long in the axial length on the adjuster screw. 
Thus, it is possible to mount a coil spring which is large in the spring 
constant and long in length. Further, since the spring seat can be easily 
formed by press molding, compared with the arrangement in which a spring 
receiving hole is drilled in the top end face of the adjuster screw, it is 
possible to reduce the cost. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] Other features and objects of the present invention will 

become apparent from the following description made with reference to the 
accompanying drawings, in which: 

Fig. 1 is a vertical sectional front view of an embodiment of the arm 
type valve gear according to this invention; 

Fig. 2 is a vertical sectional side view of the swing arm shown in Fig. 

i; 

Fig. 3 is a vertical sectional side view of the swing arm shown in Fig. 
1 at the contact portion between the cam and the roller; 

Fig. 4 is an enlarged sectional view of the portion where the lash 
adjuster shown in Fig. 2 is mounted; and 
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Fig. 5 is a sectional view along V V of Fig. 4. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 



[0018] Below, the embodiment of this invention will be described 

with reference to the drawings. Fig. 1 shows a swing arm type valve gear 
adapted to simultaneously open and close two valves. The swing arm 1 is 
supported so as to be pivotable about a support shaft 2 shown in Fig. 2. The 
swing arm 1 has a cutout portion 3 formed at its pivoting end. A roller 5 is 
rotatably supported by a roller pin 4 having its both ends supported by both 
side walls of the cutout portion 3. 

[0019] As shown in Figs. 1 and 3, over the pivoting end of the swing 

arm 1, a camshaft 6 is arranged. When the roller 5 is pushed down by the 
rotation of a cam 7 mounted on the camshaft 6, the swing arm 1 pivots 
downward. During pivoting, the two valve stems 8 are simultaneously 
pushed down to open the valves 9. 

[0020] Each of the two valve stems 8 is slidably inserted in a guide 

hole 11 formed in the cylinder head 10. Each valve stem 8 has a spring 
retainer 12 at its top end, and the valve stems 8 are biased by the valve 
springs 13 in such a direction that the valves 9 close. 

[0021] As shown in Figs. 2 and 4, in the swing arm 1, engaging holes 

14 are formed at positions corresponding to the top ends of the respective 
valve stems 8. The engaging holes 14 are stepped holes. In each engaging 
hole 14, a lash adjuster 20 is mounted. 

[0022] The lash adjusters 20 each comprise a nut member 21 

received in the engaging hole 14, an adjuster screw 22 in threaded 
engagement with the nut member 21, an elastic body 23 biasing the 
adjuster screw 22 toward the valve stem 8, and a ball joint 24 mounted 
between the bottom end of the adjuster screw 22 and the top end of the 
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valve stem 8. 

[0023] The nut members 21 are formed by plasticizing. Female 

threads formed on the inner periphery thereof are in threaded engagement 
with male threads 26 formed on the outer periphery of the adjuster screw 
22. 

[0024] The female threads25 of the nut member 21 and the male 

threads 26 of the adjuster screws 22 are serration-shaped so that the 
pressure flanks 27, which receive axial push-in load applied to the adjuster 
screw 22 from the valve stem 8, are greater in flank angle than the 
clearance flanks 28. The serration-shaped threads have such a lead angle 
that due to pressing of the elastic body 23, the adjuster screw 22 moves 
axially rotating. 

[0025] A spring washer 29 is pressed on the outer periphery of the 

nut member 21 at its top. The elastic body 23, which is a coil spring, is 
mounted between an end plate having a hole and provided on the top of the 
spring washer 29 and the top end of the adjuster screw 22. In order to 
ensure the mounting space for the elastic body 23, the spring washer 29 is 
in the shape of a stepped tube having a small- diameter tubular portion 30 
which is inserted in the small- diameter hole portion 14a of the engaging 
hole 14. 

[0026] As shown in Figs. 4 and 5, a cylindrical portion 31 is 

integrally provided on the bottom of each nut member 21. At opposite 
positions of the cylindrical portion 31, cutouts 32 extending in the axial 
direction from the bottom end face are formed. 

[0027] The ball joints 24 each comprise a spacer 33, a holder 34, a 

pusher 35 and a ball 36. 

[0028] The spacer 33 is mounted in the cylindrical portion 31 of the 
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nut member 21 to support the bottom end of the adjuster screw 22. The 
spacer 33 is disk-shaped and protrusions 37 are provided on its outer 
periphery at opposed positions. The protrusions 37 are slidably received in 
the cutouts 32 formed in the cylindrical portion 31. 

[0029] The spacer 33 is prevented from turning due to the 

engagement of the protrusions 37 in the cutouts 32, and is movable in the 
axial direction. Further, on the bottom end face of the spacer 33, a recessed 
spherical seat 38 is formed in which part of the ball 36 is received. 

[0030] The holder 34 is spherical with its top and bottom ends open. 

On the top large-diameter end thereof, an outward flange 39 is provided. A 
plurality of slits 40 are radially formed in the flange 39. 

[0031] The holder 34 is mounted to the nut member 21 by engaging 

its flange 39 in an annular groove 41 formed in the inner periphery of the 
cylindrical portion 31, thus keeping the spacer 33 from coming out. 

[0032] The pusher 35 has a spherical outer surface 43 in contact 

with and guided by the spherical inner surface 42 of the holder 34, on its 
outer periphery at its upper portion. The pusher 35 is held by the spherical 
inner surface 42 so as not to fall with its flat bottom surface kept in contact 
with the top surface of the valve stem 8. 

[0033] A recessed spherical seat 44 is formed on the top surface of 

the pusher 35. The ball 36 is mounted between the spherical seat 44 and the 
spherical seat 38 on the bottom surface of the spacer 33. 

[0034] The arm type valve gear shown in the embodiment has the 

above structure. When the camshaft 6 rotates and the roller 5 is pushed 
down by the protrusion 7a of the cam 7, the swing arm 1 pivots downward, 
so that the two valve stems 8 are pushed down simultaneously through the 
lash adjusters 20, so that the valves 9 open. 
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[0035] When the cam 7 rotates and the base circle 7b contacts the 

roller 5, due to the elasticity of the valve springs 13, the valve stems 8 will 
rise, so that the valves 9 close. 

[0036] During such opening or closing of the valves 9, oblique 

push-in force is imparted to the ball joint 24 shown in Fig. 4. At this time, 
the spacer 33 and the pusher 35 incline relative to each other, guided by the 
ball 36, so that the bottom end of the pusher 35 moves in a radial direction 
of the valve stem 8, guided by the top end face of the valve stem 8. 

[0037] Thus, the component of the oblique push-in force applied to 

the ball joint 24 in a direction perpendicular to the adjuster screw 22 is 
absorbed by the movement of the pusher 35 in a radial direction. 

[0038] Thus, when the valves 9 are open, only axial loads act on the 

valve stems 8, so that the valve stems 8 will move smoothly in the axial 
direction. When the valves 9 close, axial loads act on the adjuster screws 22, 
and are borne by the pressure flanks 27, which are in abutment with each 
other. 

[0039] When a valve clearance tends to develop between the top end 

face of each valve stem 8 and the bottom end face of the corresponding 
adjuster screw 22 due to thermal expansion of e.g. the cylinder head 10 
resulting from temperature rise of the internal combustion engine, due to 
pressure of the elastic member 23, the adjuster screw 22 will move in the 
axial direction, rotating along the clearance flanks 28 to absorb the valve 
clearance. 

[0040] Conversely, when the distance between the top end faces of 

the valve stem 8 and the camshaft 6 shortens due to wear of the valve seats 
in contact with the valves 9, the adjuster screws 22 are gradually pushed in 
due to variable loads in the axial direction applied from the valve stems 8, 
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and retract. Due to the retraction, during closing of the valves, when the 
base circle 7b of the cam 7 contacts the roller 5, the valves 9 are kept in 
close contact with the valve seats, preventing compression leakage from 
occurring. 

[0041] When push -in force is applied from each valve stem 8 to the 

corresponding adjuster screw 22 through the ball joint 24, since the pusher 
35 moves in a radial direction, kept in surface contact with the top end face 
of the valve stem 8, only axial loads act on the adjuster screw 22 as in the 
above case. Thus, the adjuster screw 22 will smoothly move in the axial 
direction while rotating, so that it operates reliably. 

[0042] In the embodiment, description has been made with a swing 

arm type valve gear as an example, but the arm type valve gear is not 
limited thereto. For example, it may be a rocker arm type valve gear. In the 
case of a rocker arm type valve gear, engaging holes are formed at the stem 
pressing side of the rocker arm and lash adjusters are mounted in these 
engaging holes. 

[0043] As described above, in this invention, since the ball joints are 

mounted between the adjuster screws and the valve stems, it is possible to 
apply only axial loads to the valve stems and the adjuster screws. Thus, it is 
possible to smoothly move the valve stems in the axial direction when the 
valves are opened or closed by the pivoting of the arm, and to smoothly 
move the adjuster screws in the axial direction while rotating them. Thus, 
the lash adjusters operate reliably. 

[0044] Since the contact between the ball joints and the valve stems 

is surface contact, surface pressure at the contact portions is small, so that 
it is possible to suppress wear of the contact portions. 

[0045] Further, the lash adjusters are of such a structure that the 
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nut members are received in the engaging holes and the ball joints are 
mounted between the respective adjuster screws and the valve stems, so 
that they have a small number of parts and are simple. Thus, it is possible 
to achieve short axial length of the lash adjusters and lightness in weight, 
so that it is possible to reduce the cost. 

[0046] Further, since the engaging holes are stepped holes and the 

spring seats in the shape of stepped tubes to be inserted in the engaging 
holes are pressed onto the respective nut members, it is possible to provide 
a spring receiving space that is long in the axial length between the end 
place having a hole at the upper portion of each spring seat and the top end 
of the corresponding adjuster screw. Thus, as the elastic body for biasing 
each adjuster screw, it is possible to employ a coil spring that is long in the 
axial length and has a large spring constant. Also, compared with the 
arrangement in which the spring receiving space is provided by forming a 
spring receiving hole in the top surface of each adjuster screw, 
manufacturing cost can be reduced. 
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